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(57) ABSTRACT 
Adie for dispensing a ?uid onto a substrate, Wherein the die 
has an movable lip adjacent a ?xed lip to form a die opening 
therebetWeen. An actuator is mechanically connected to the 
movable lip and is operable to automatically move the 
movable lip With respect to the ?xed lip in association With 
a ?uid dispensing process, thereby changing a volume of the 
die opening. The adjustable die is often a slot die and is used 
With a ?uid dispensing valve having an upstream valve ball. 
The actuator can be an electromechanical actuator such as a 

piezoelectric actuator or a ?uid operated actuator. 
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ADJUSTABLE DIE FOR A FLUID DISPENSER AND 
METHOD 

FIELD OF THE INVENTION 

[0001] The present invention generally relates to a liquid 
dispenser and method for dispensing ?uids and more spe 
ci?cally, to an adjustable die for changing ?uid ?oW through 
the ?uid dispenser. 

BACKGROUND OF THE INVENTION 

[0002] Various ?uid dispensers have been developed for 
the precise placement of ?uids. Many ?uid dispensers have 
a valve stem With a valve body or ball on its distal end that 
is disposed on an upstream side of a valve seat. In operation, 
the valve ball is moved in an upstream direction to open the 
valve and in a doWnstream direction to close the valve. For 
purposes of this document, the term “upstream” refers to a 
direction that is toWard or closer to a source of ?uid for the 
dispenser; and “downstream” refers to a direction that is 
further from the source of ?uid. With the valve construction 
described above, When the valve opens, the valve ball is 
moving in an upstream direction against the direction of 
?uid ?oW and has a tendency to delay and disrupt the ?oW 
of ?uid out of the dispensing noZZle. Similarly, When the 
valve closes, the valve ball is moving in the doWnstream 
direction With the direction of ?uid ?oW; and the upstream 
valve ball has a tendency to cause a small additional quantity 
of ?uid to be dispensed. 

[0003] Many ?uid dispensing applications require that the 
?uid be applied to the substrate With sharply de?ned bound 
aries, that is, the leading and trailing edges of the applied 
pattern of ?uid on the substrate must be sharply de?ned or 
delimited. Thus, it is necessary that the motion of the valve 
ball be very fast, and the ?uid ?oW be abruptly started and 
stopped to obtain sharp, square, cut-on and cut-off edges 
With no stringing of material. Thus, the tendency of the 
upstream valve ball to dispense even small quantities of ?uid 
after the gun and valve have been shutoff is undesirable. 

[0004] In order to provide a sharper initiation and cut-off 
of ?uid ?oW, it is knoWn to snuff-back, that is, temporarily 
buffer or capture any stringing material or other post shut-off 
?uid ?oW before it is deposited on the substrate. The 
buffered or captured ?uid is then deposited during a subse 
quent ?uid dispensing cycle. There are several knoWn 
approaches to achieve the desired snuff-back function. In 
one application, excess material is removed from, or held 
Within, a discharge slot of a noZZle by a negative pneumatic 
pressure created therein immediately upon the dispensing 
valve being shutoff. Thus, the excess material is not dis 
charged from a noZZle of the ?uid dispenser. That material 
is then discharged from the ?uid dispenser during a succes 
sive dispensing cycle. Such systems effectively minimiZe 
post valve-shutoff ?uid dispensing. HoWever, such negative 
pressure pneumatic systems have extensive additional com 
ponents; and, in some designs, cylinder chambers are pro 
vide in order to buffer the post valve-shutoff ?uid. Conse 
quently, such negative pressure designs add signi?cant cost 
to the dispensing ?uid system. 

[0005] It is also knoWn to provide a sharper initiation and 
cut-off of ?uid ?oW using a snuff-back valve construction. 
With this construction, the valve ball is disposed on a 
doWnstream side of a valve seat. The valve ball is moved in 

May 1, 2003 

the doWnstream direction aWay from the valve seat to open 
the valve and in the upstream direction toWard the valve seat 
to close the valve. Consequently, as the valve opens, the 
valve ball is moving in the same doWnstream direction as the 
viscous ?uid; and the viscous ?uid begins to be dispensed 
simultaneously With the opening of the valve ball. When the 
valve closes, the valve ball is moving in the upstream 
direction and is effective to sharply cut-off the ?oW of 
viscous ?uid. While such snuff-back valves operate effec 
tively to a provide sharper cut-on and cut-off of ?uid ?oW, 
snuff-back valves have a more expensive and complicated 
construction than valves having an upstream valve ball. 

[0006] Even though such knoWn snuff-back devices Work 
reasonably Well, there is a continuing effort to improve the 
performance and/or reduce the cost of implementing a 
snuff-back feature. Thus, there is a need for a snuff-back 
capability that eliminates the complexities of a negative 
pressure system and can be utiliZed With knoWn, loWer cost, 
upstream ball valve designs. 

SUMMARY OF THE INVENTION 

[0007] The present invention provides a ?uid dispensing 
die that substantially improves the quality of a ?uid dis 
pensing operation. The ?uid dispensing die of the present 
invention is capable of changing its physical geometry and 
die slot volume to provide increased control over ?uid ?oW 
during the ?uid dispensing process. Further, the die slot 
volume can be changed in real time to provide a greater 
volume upon a ?uid dispensing valve being shut off, thereby 
obtaining a snuff-back capability. The ?uid dispensing die of 
the present invention is especially useful With slot die 
applications Where a sharp cut-off of ?uid ?oW is required. 
The present invention provides a slot die that can be used 
With dispensing valves that have the valve ball upstream of 
the valve seat. Such valves are simple, reliable and less 
expensive than valves designed to provide a snuff-back 
capability. Hence, the use of dispensing valves having 
upstream valve balls in slot die applications presents an 
opportunity for substantial savings. 

[0008] According to the principles of the present invention 
and in accordance With the described embodiments, the 
invention provides a die for dispensing a ?uid onto a 
substrate. The die has ?rst and second lips that de?ne a die 
cavity therebetWeen. An actuator is connected to the ?rst lip 
and is operable to move the ?rst lip relative to the second lip, 
thereby changing a siZe of the die cavity. 

[0009] In one aspect of the invention, the die is a slot die 
and the actuator can be an electromechanical actuator, a ?uid 
actuator or an electrohydraulic actuator. 

[0010] In another embodiment of the invention, a ?uid 
dispensing apparatus is provided for dispensing ?uid from a 
?uid source onto a substrate. The ?uid dispenser has a ?uid 
dispensing valve connected to the ?uid source and a die 
connected to the ?uid dispensing valve. The die has ?rst and 
second lips that de?ne a die slot therebetWeen. A lip actuator 
is connected to the ?rst lip and is operable to move the ?rst 
lip With respect to the second lip, thereby changing a volume 
of the die slot betWeen the ?rst and second lips. 1 

[0011] In one aspect of this invention, the ?uid dispensing 
valve has a valve ball upstream of the valve seat. Further, the 
lip actuator moves the ?rst lip relative to the second lip to 
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increase a volume of the die slot so that extra ?uid dispensed 
by the upstream ball valve is maintained in the increased 
volume of the die slot. 

[0012] In another embodiment of the invention, a method 
is provided for automatically changing a siZe of a die cavity 
through Which ?uid is dispensed onto a substrate. A ?rst die 
lip is positioned adjacent a second die lip to form the die 
cavity therebetWeeen. The ?rst die lip is automatically 
moved With respect to the second die lip With an actuator in 
association With a ?uid dispensing cycle, thereby changing 
the volume of the die cavity. 

[0013] In one aspect of this invention, the ?rst die lip is 
moved aWay from the second die lip in association With a 
closing of a ?uid dispensing valve, thereby increasing the 
volume of the die cavity, so that extra ?uid dispensed by the 
?uid dispensing valve in the process of closing the ?uid 
dispensing valve is contained in the die cavity. In another 
aspect of this invention, the ?rst die lip is moved toWard the 
second die lip in association With an opening of a ?uid 
dispensing valve, thereby decreasing the volume of the die 
cavity, so that the extra ?uid in the die opening is dispensed 
onto the substrate. 

[0014] These and other objects and advantages of the 
present invention Will become more readily apparent during 
the folloWing detailed description taken in conjunction With 
the draWings herein 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIGS. 1A and 1B are schematic, partial cross 
sectional diagrams illustrating an operation of a ?uid dis 
pensing system employing one embodiment of the snuff 
back die in accordance With the principles of the present 
invention. 

[0016] FIGS. 2A and 2B are schematic, partial cross 
sectional diagrams illustration an operation of a ?uid dis 
pensing system employing another embodiment of the snuff 
back die in accordance With the principles of the present 
invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0017] Referring to FIG. 1A, a ?uid dispensing system 20 
is comprised of a dispensing head 22 ?uidly connected to a 
source of pressuriZed ?uid 24. Asupply valve 26 is mounted 
on the dispensing head 22 and has a ?uid passage 28 ?uidly 
connected to an inlet 30 of the dispensing head 22 and the 
source of pressuriZed ?uid 24. A distribution plate or mani 
fold 32 is also mounted on the dispensing head 22 and has 
a ?uid path 34 With an upstream end connected to an outlet 
36 of the supply valve 26. A die 38 is mounted to the 
distribution manifold 32 and has a ?rst and second lips, 60, 
62 that de?ne a ?uid or die cavity 39, for example, a die slot, 
therebetWeen. The die cavity 39 has an upstream end ?uidly 
connected to a doWnstream end of the ?uid path 34. Thus, 
the die cavity 39 provides a ?oW path for the ?uid 27 through 
the die 38. AdoWnstream end of the die cavity 39 terminates 
With a die opening 40 contiguous With the ?uid path 34. 

[0018] The supply valve 26 has a valve stem 42 that is 
mechanically connected at one end to a valve actuator 44. 
The valve stem 42 has a valve ball 46 at its distal end that 
engages a valve seat 48. The valve actuator 44 is operative 
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in a knoWn manner to move the valve stem 42 and ball 46 
aWay from the valve seat 48 to open the supply valve 26. 
When open, the supply valve 26 permits a ?oW of ?uid 
through the outlet 36, the ?uid path 34 and die opening 40, 
thereby depositing ?uid on a substrate 50 that has a relative 
motion With respect to the dispensing head 22. The valve 
actuator 44 is further operative to move the valve stem 42 
and ball 46 into mating engagement With the valve seat 48, 
thereby terminating the ?oW of ?uid through the die opening 
40 and onto the substrate 50. 

[0019] As previously described, many ?uid dispensing 
applications require a very sharp delineation or cut-off of 
?uid ?oW When the supply valve 26 closes. HoWever, as the 
valve ball 46 moves doWnWard into the valve seat 48, the 
valve ball 46 moves additional ?uid through the ?uid path 34 
and die opening 40. That additional ?uid sometimes strings 
out or otherWise exits the die opening 40 and is deposited on 
the substrate 50. Such residual or extra ?uid ?oW and 
deposition on the substrate 50 are detrimental to having a 
sharp ?uid ?oW cut-off. Thus, such imprecise cut-offs of 
?uid ?oW often adversely impacts the quality of the ?uid 
deposition process on the substrate 50. 

[0020] In order to improve the precision of the ?uid ?oW 
cut-off, the present invention provides a snuff-back die 38 
mounted to the distribution manifold 32 or another part of 
the dispensing head 22. The die 38 has a movable die lip 60 
and an opposed, ?xed die lip 62 that de?ne or form the die 
cavity 39 therebetWeen. A lip actuator 64 has a movable 
portion 67 that is mechanically coupled to or linked With the 
movable lip 60. The lip actuator 64 may be an electrically 
operated ?uid actuator, for example, a pneumatic or hydrau 
lic actuator or cylinder, or an electromechanical actuator, for 
example, a multilayered ceramic pieZoelectric device. Such 
a device is formed by a laminated series or stack of pieZo 
electric ceramic layers separated by a conductive ?lm. 
Further, such a pieZoelectric device has a small displace 
ment, for example, about 0.001 inches, but can have a high 
output force, for example, about 300 pounds. 

[0021] In many applications, such a small actuator dis 
placement is insuf?cient to reliably operate a device or 
otherWise produce much effect. HoWever, if the die 38 is a 
contact slot die as shoWn in FIG. 1, the die lips 60, 62 have 
a substantial Width relative to a thickness of the die slot 39. 
As used herein, the Width of the slot 39 is a dimension in a 
direction substantially perpendicular to the cross-sectional 
plane vieWed in FIGS. 1 and 2. Further, the thickness of the 
die slot 39 is the distance betWeen the die lips 60, 62. 
Therefore, a relatively small change in the thickness of the 
die slot 39 provides a relatively large change in the die slot 
volume. Further, the extra volume of ?uid displaced by the 
upstream valve ball 46 When the dispensing valve 26 is 
closed is relatively small compared to the volume of the die 
slot 39. That small extra volume of ?uid can be accommo 
dated by a small increase in the siZe or volume of the die slot 
39, thereby providing a snuff-back action. 

[0022] Therefore, the relatively small displacement of a 
pieZoelectric device When implemented as the actuator 64 
can be used to effectively vary the siZe of the die slot 39 by 
moving the movable die lip 60 toWard and aWay from the 
?xed die lip 62. Such small movements of the movable lip 
60 to vary the volume of the die slot 40 can effectively be 
used to provide a snuff-back action or capability Within the 
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slot die 38. Further, the high output force of the piezoelectric 
device is useful in overcoming the hydraulic forces applied 
against the movable lip 60 by the viscous ?uids that are 
being dispensed therethrough. 

[0023] A small actuator, such as a pieZoelectric device, is 
sensitive to a harsh or high temperature thermal environ 
ment. Therefore, to provide for a more consistent operation 
of the actuator 64, its thermal environment is someWhat 
controlled by insulating it from other components of the 
dispensing head 22. For eXample, heaters are often 
employed in the dispensing head 22 to maintain the ?uid at 
a desired temperature. Therefore, an insulating block 66 is 
used to insulate the actuator 64 from the main body of the 
dispensing head 22. The insulating block 66 can be made 
from any suitable material having a loW thermal conductiv 
ity, for eXample, a ceramic, stainless steel, etc. Further, one 
or more air gaps 68 are also used to provide a further 
insulating/cooling function. 

[0024] In the embodiment of FIG. 1, the actuator 64, for 
eXample, a pieZoelectric device, is bonded or otherWise 
attached to the insulating block 66 at points 70. The bonding 
or other attaching technique may further thermally insulate 
and isolate the actuator 64 from other components in the 
dispensing head 22. Further, the actuator 64 has a movable 
element or portion 67 that is bonded or otherWise attached 
to the movable lip 60. In one embodiment, the movable lip 
60 may be made from a material having a loWer thermal 
conductivity than die materials that are often used. One 
eXample of a material having a loWer thermal conductivity 
is stainless steel. In an alternative embodiment, the movable 
lip 60 may have an insulating material laminated to an outer 
side to Which the actuator 64 is attached. In another alter 
native embodiment, the movable lip 60 may have an insert 
of a loW thermal conductivity material to Which the actuator 
64 is attached. 

[0025] In the embodiment of FIG. 1, the slot die 38 is 
often comprised of an assembly of the die lips 60, 62 and a 
shim (not shoWn) interposed betWeen the die lips 60, 62 in 
a knoWn manner. The shim is used to provide a seal betWeen 
the lips 60, 62 and form a desired pro?le over a Width of the 
die slot 39 in order to create a desired ?uid dispensing 
pattern. Further, a slot die 38 often has a plurality of slots 
extending along its Width, and each of the plurality of slots 
is supplied ?uid by a ?uid dispensing valve identical to the 
?uid dispensing valve 26. The slot die assembly 38 is 
fastened or otherWise connected to the distribution plate 32 
or another part of the dispensing head 22. 

[0026] The movable lip 60 is disposed adjacent a side 74 
of the insulating block 66 in such a manner that the movable 
lip 60 is able to bend or de?ect a small amount in a direction 
toWard the insulating block 66, as shoWn in FIG. 1B, 
thereby increasing the siZe volume of the die slot 39. For 
eXample, the movable lip 60 may be spaced a small distance 
aWay from the side 74 of the insulating block 66. In an 
alternative embodiment, the side 74 of the insulating block 
66 adjacent the movable lip 60 may be shaped inWard or 
angled inWard from top to bottom. Such a pro?le provides 
a larger gap or spacing from the movable lip 60 near the 
bottom of the insulating block 66, thereby providing a space 
in Which the movable lip 60 can be moved in order to 
increase the thickness of the slot die 38. In a further 
alternative embodiment, the insulating block 66 may have a 
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deformable or resiliently deformable material laminated 
thereon. Thus, the movable lip 60 is able to deform the side 
74 of the insulating block 66 as the actuator 64 de?ects the 
movable lip 60. 

[0027] FIG. 2A illustrates another structure for the snuff 
back die 38 in Which a movable die lip 60a is connected to 
the movable portion 67 of the actuator 64. The movable die 
60a is mounted to translate With respect to a loWer side 76 
of the manifold 32 in response to the operation of the 
actuator 64. In a ?rst embodiment, the movable die lip 60a 
may be assembled With the ?Xed die lip 62 to form a slot die 
assembly 38 that permits relative motion of the movable die 
lip 60a With respect to the ?Xed die lip 62. For example, the 
fasteners used to assemble the die lips 60a, 62 together can 
be less than fully tightened. Such a construction may require 
a compressible ?uid seal betWeen die lips 60a, 62 that does 
not inhibit motion of the movable lip. In this embodiment, 
the slot die assembly 38 provides some support of the 
movable die lip 60a. In a second embodiment, the movable 
die lip 60a may be assembled to the manifold 32 or another 
part of the dispensing head 22 independent of the ?Xed die 
lip 62 and in a manner permitting the movable lip 60 to 
translate. In a third embodiment, the movable die lip 60a is 
rigidly connected to and fully supported by the movable 
element 67 of the actuator 64. 

[0028] Although not shoWn in FIG. 2A, ?uid from the 
?uid dispensing valve 26 is often ported through one of the 
die lips 60a, 62. If ?uid Were ported through the movable lip 
60a, a seal Would be required betWeen the movable die lip 
60a and the manifold 32. HoWever, such a seal Would not be 
required if the ?uid is ported through the ?Xed lip 62. In any 
of the above embodiments, the movable die 60a may also be 
supported and guided by structure betWeen it and the bottom 
side 76 of the manifold plate 32, for eXample, a dovetail 
con?guration. Further, in any of the above embodiments 
With respect to FIG. 2A, the actuator 64 is used to move the 
movable lip 60a aWay from the ?Xed die 62 as shoWn in 
FIG. 2B. By translating the movable lip 60a aWay from the 
?Xed lip 62, the siZe of the die cavity 39 is increased to 
receive and contain eXcess ?uid resulting from the dispens 
ing valve 26 closing. Thereafter, the actuator 64 translates 
the movable lip 60a back to the position shoWn in FIG. 2A 
to dispense the contained eXcess ?uid. 

[0029] In use, When it is desired to dispense ?uid onto the 
substrate 50, a control 52, electrically connected to the valve 
actuator 44, causes the supply valve 26 to open. In that 
process, the control 52 sWitches the state of the valve 
actuator 44 in a knoWn manner to cause the valve ball 46 to 
be lifted from the valve seat 48, thereby initiating a ?oW of 
?uid 49 through the slot die opening 40 and onto the 
substrate 50. At the end of the ?uid dispensing process, the 
control 52 causes the supply valve to close by again sWitch 
ing the state of the valve actuator 44, thereby alloWing the 
valve stem 42 and the valve ball 46 to return to the valve seat 
48. Often that return motion is caused by a valve return 
spring (not shoWn). The control 52 also provides a command 
signal to the actuator 64 in association With a portion of the 
?uid dispensing cycle at Which the supply valve 26 is 
commanded to close. For eXample, the actuator 64 may be 
actuated before, simultaneously With or after the control 52 
commands the ?uid dispensing valve 26 to close. The 
command signal causes the actuator 64 to move or de?ect 
the movable die lip 60 aWay from the ?Xed die lip 62, 
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thereby increasing the thickness and expanding the volume 
of the slot die opening 40. Thus, any extra ?uid injected into 
the ?uid path 34 and die opening 40 by the doWnWard 
motion of the valve ball 46 is contained in the expanded 
volume of the die opening 40 instead of being deposited onto 
the substrate 50. The containment of that extra ?uid in the 
increased volume of the slot die opening 40 provides a 
snuff-back capability and a sharp delineation or cut-off of 
?uid ?oW from the die 38. 

[0030] When the next ?uid dispensing cycle is initiated, 
the valve actuator 44 lifts the valve ball 46 off of the valve 
seat 48, thereby permitting the ?uid ?oW through the slot die 
opening 40 and onto the substrate 50. The actuator 64 is 
again operated by the control 52 in association With an 
initiation of the ?uid dispensing cycle. The actuator 64 is 
operative to move the movable lip 60 back to its original 
position With respect to the ?xed lip 62, thereby reducing the 
thickness of the die slot 40 and returning the die opening 40 
to its original volume. The exact timing of the respective 
operations of the actuators 44, 64 is application dependent 
and is normally determined by experience, for example, by 
running test ?uid dispensing cycles. 

[0031] It should be noted that actuator 64 could be a 
unidirectional device, that is, a device that is poWered to a 
?rst position and returned its original position via a return 
spring or other device. Alternatively, the actuator 64 can be 
a bidirectional device having tWo poWered states in Which 
the actuator can be poWered to a fully extended position or 
state and poWered to a fully retracted position or state. With 
such an actuator, the control 52 provides command signals 
to the actuator 64 sWitching the actuator betWeen those tWo 
states. In a further alternative, the actuator 64 may be a 
device subject to proportional control in one or both direc 
tions. Under proportional control, the control 52 provides 
command signals that are effective to move the actuator 64 
to intermediate positions betWeen the fully extended and 
fully retracted positions. With proportional control, the 
velocity of the actuator 64 is also controllable; and thus, the 
position of the movable lip 60 can be changed quickly or 
more sloWly. In addition, a proportional control of the 
actuator 64 is able to control the position of the actuator 64 
With a high degree of accuracy and repeatability. Thus, With 
proportional control of the actuator 64, the control 52 is 
capable of causing the movable die lip 60 to accurately and 
repeatably move to different de?ections or positions at any 
time. Therefore, the volume of the die slot 40 can be subject 
to a real time, dynamic and adaptive control by quickly and 
precisely changing the position of the movable lip 60 
throughout the ?uid dispensing process. Such real time, 
dynamic control of the volume of the die slot 40 can improve 
the quality of the ?uid dispensing process. 

[0032] The capability of the snuff-back dies of FIGS. 1 
and 2 to change their physical geometry and die slot volume 
in real time present unique opportunities to improve the 
quality and economy of a ?uid dispensing process. Such a 
capability is especially useful in a die application in Which 
the cut-off of ?uid ?oW must be very precise and sharp. 
Further, to be able to realiZe a very sharp ?uid ?oW cut-off 
in a slot die application that uses a dispensing valve having 
an upstream valve ball is also very bene?cial. Such dispens 
ing valves are simple, reliable and less expensive; hoWever, 
such valves have an operation that is not conducive to a 
sharp ?uid ?oW cut-off. Thus, many slot die applications use 
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a plurality of ?uid dispensing valves that are designed to 
provide a snuff-back capability. Such valves are more com 
plex and expensive, and the opportunity to replace such 
valves With valves having an upstream valve ball represents 
a substantial opportunity for cost savings. Alternatively, the 
snuff-back die of FIGS. 1 and 2 can be used to replace 
pneumatic snuff-back devices that are also complex and 
expensive. Therefore, the ability to obtain a high quality 
?uid dispensing process using a dispensing valve With an 
upstream valve ball represents a substantial opportunity for 
cost savings both in the manufacture and the use of the ?uid 
dispensing system. Further, the real time dynamic control 
over slot volume of a die presents other opportunities for 
adaptive control of the ?uid dispensing process. 

[0033] While the present invention has been illustrated by 
a description of various embodiments and While these 
embodiments have been described in considerable detail in 
order to describe a mode of practicing the invention, it is not 
the intention of Applicant to restrict or in any Way limit the 
scope of the appended claims to such detail. Additional 
advantages and modi?cations Within the spirit and scope of 
the invention Will readily appear to those skilled in the art. 
For example, in the described embodiment, the illustrated 
die 38 of FIGS. 1 and 2 is a contact slot die. As Will be 
appreciated, the movable die described herein may also be 
used With a noncontact slot die. Further, in other embodi 
ments, the movable lip 60 described herein may be applied 
to dies other than slot dies. In FIG. 1, the movable lip 60 is 
de?ected by the actuator 64; and in FIG. 2, the actuator 64 
translates the movable lip 60. As Will be appreciated, other 
embodiments may be utiliZed in Which the movable lip 60 is 
moved by a combination of translation and de?ection. 

[0034] Therefore, the invention in its broadest aspects is 
not limited to the speci?c details shoWn and described. 
Consequently, departures may be made from the details 
described herein Without departing from the spirit and scope 
of the claims that folloW. 

What is claimed is: 
1. Adie for dispensing a ?uid onto a substrate comprising: 

a ?rst lip; 

a second lip positioned adjacent said ?rst lip to form a 
?uid cavity therebetWeen; and 

an actuator connected to said ?rst lip and operable to 
move said ?rst lip relative to said second lip to change 
a siZe of said ?uid cavity betWeen said ?rst lip and said 
second lip. 

2. A slot die for dispensing a ?uid onto a substrate 
comprising: 

a ?rst lip; 

a second lip positioned adjacent said ?rst lip, said ?rst lip 
and said second lip de?ning a die slot therebetWeen 
having a volume; and 

an actuator connected to said ?rst lip and operable to 
move said ?rst lip relative to said second lip to change 
said volume of said die slot. 

3. A ?uid dispensing apparatus for dispensing ?uid from 
a ?uid source onto a substrate comprising: 

a ?uid dispensing valve adapted to be ?uidly connected to 
the ?uid source; 
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a die ?uidly connected to said ?uid dispensing valve, said 
die comprising 

a ?rst lip, 

a second lip positioned adjacent said ?rst lip, said ?rst 
lip and said second lip forming a ?uid cavity ther 
ebetWeen, and 

a lip actuator connected to said ?rst lip and operable to 
move said ?rst lip With respect to said second lip, 
thereby changing a siZe of said ?uid cavity betWeen 
said ?rst lip and said second lip. 

4. The ?uid dispensing apparatus of claim 3 Wherein said 
lip actuator is an electrornechanical actuator. 

5. The ?uid dispensing apparatus of claim 3 Wherein said 
lip actuator is a ?uid operated actuator. 

6. The ?uid dispensing apparatus of claim 3 Wherein said 
lip actuator is an electrohydraulic actuator. 

7. The ?uid dispensing apparatus of claim 3 Wherein said 
?rst lip forms a ?rst Wall of a die slot through Which a ?uid 
is dispensable and said second lip forms an opposed, second 
Wall of said die slot, and a distance betWeen said ?rst lip and 
said second lip determines a slot thickness and said lip 
actuator is operable to move said ?rst lip relative to said 
second lip to change said thickness of said die slot. 

8. The ?uid dispensing apparatus of claim 7 Wherein said 
?rst lip further comprises a contact area adapted to contact 
a surface of the substrate during a ?uid dispensing process. 

9. The ?uid dispensing apparatus of claim 7 Wherein said 
?uid dispensing valve further comprises a valve seat posi 
tioned downstream of an upstream valve ball, said valve ball 
rnovable in an upstream direction away from said valve seat 
to open said dispensing valve, and said valve ball rnovable 
in a downstream direction toWard said valve seat to close 
said valve. 

10. A method of changing a siZe of a die cavity of a die 
on a ?uid dispensing apparatus, the ?uid dispensing appa 
ratus operable to dispense ?uid through the die cavity and 
onto a substrate, the method comprising: 

providing a ?rst die lip positioned adjacent a second die 
lip, the ?rst die lip and the second die lip de?ning the 
die cavity therebetWeen; and 

automatically moving the ?rst die lip relative to the 
second die lip With an actuator in association With a 
?uid dispensing cycle to change the siZe of the die 
cavity. 
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11. A method of providing a ?uid snuff-back in a ?uid 
dispensing system having a ?uid dispensing valve operable 
to initiate and terminate a How of ?uid therethrough, the 
method comprising: 

providing a die in ?uid communication with the ?uid 
dispensing valve, the die having a ?rst die lip posi 
tioned adjacent a second die lip to form a die opening 
betWeen the ?rst die lip and the second die lip; 

closing the ?uid dispensing valve to terminate a How of 
?uid therethrough; and 

increasing a siZe of the die opening to contain in the die 
opening eXtra ?uid dispensed by the ?uid dispensing 
valve in the process of closing. 

12. The method of claim 11 further comprising moving 
the ?rst die lip relative to the second die lip to increase the 
siZe of the die opening. 

13. The method of claim 11 further comprising operating 
an actuator connected to the ?rst die lip to move the ?rst die 
lip away from the second die lip to increase the siZe of the 
die opening. 

14. The method of claim 11 further comprising operating 
an electrornechanical actuator connected to the ?rst die lip to 
move the ?rst die lip relative to the second die lip to increase 
the siZe of the die opening. 

15. The method of claim 11 further comprising operating 
a ?uid-operated actuator connected to the ?rst die lip to 
move the ?rst die lip relative to the second die lip to increase 
the siZe of the die opening. 

16. The method of claim 11 comprising: 

opening the ?uid dispensing valve to initiate a How of 
?uid therethrough; and 

decreasing the siZe of the die opening to dispense ?uid 
contained in the die opening onto the substrate. 

17. The method of claim 16 further comprising moving 
the ?rst die lip relative to the second die lip to decrease the 
siZe of the die opening. 

18. The method of claim 17 further comprising operating 
an actuator rnechanically connected to the ?rst die lip to 
move the ?rst die lip toWard the second die lip to decrease 
the siZe of the die opening. 


